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(57) ABSTRACT

A near field communication tag (101), comprises a first tag
intertace (107) for wireless near field communication with a
first device (105), a second tag interface (113) for wired
communication with a second device (103), a field detection
section (119) for detecting a near field (109) for the wireless
near field communication, a pin (121) connectable to the
second device (103), wherein an output signal (127) 1s deter-
mined based on a result of the detecting of a near field (109)
and the output signal (127) 1s provided to the pin (121), and an
clectronic storage (1235) storing pin configuration informa-
tion speciiying the output signal.
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NKFC TAG, COMMUNICATION METHOD AND
SYSTEM

CROSS-REFERENCE TO RELAT
APPLICATIONS

T
»

This application claims the prionty under 35 U.S.C. §119
of European patent application no. 13187607.0, filed on Oct.
7, 2013, the contents of which are incorporated by reference
herein.

FIELD OF THE INVENTION

The present invention relates to a near field communication
tag, to a device having a wire-based communication interface
for commumnication with the near field communication tag, to
a communication system comprising the near field commu-

nication tag and at least the device having the wire-based
communication interface and to a method performed by the
communication system which further includes another device
having a near field communication interface.

BACKGROUND OF THE INVENTION

Identification products such as smart cards and RFID (Ra-
dio Frequency IDentification) tags may be used widely 1n
fields such as transport (ticketing, road tolling, baggage tag-
ging), finance (debit and credit cards, electronic purse, mer-
chant card), communications (SIM card for GSM phone), and
tracking (access control, inventory management, asset track-
ing) International standard 1SO14443A 1s the industry stan-
dard for contactless smart cards. 15014443 A-compliant
products such as MIFARE™ (see for example www.semi-
conductors.philips.com/markets/1identification/products/mi-
tare/index.html#applications) provide RF communication
technology for transmitting data between a card or tag and a
reader device. For example, 1n electronic ticketing for public
transport, travelers just wave their card over a reader at the
turnstiles or entry point, benefiting from improved conve-
nience and speed 1n the ticketing process. Such products are
set to be the key to individual mobility 1n the future, support-
ing multiple applications including road tolling, airline tick-
ets, access control and many more.

Evolving from a combination of contactless identification
and networking technologies, Near Field Communication
(NFC) (see for example www.nic-forum.org) 1s a very short-
range wireless technology, for distances measured in centi-
meters, and 1s optimized for intuitive, easy and secure com-
munications between various devices without user
configuration. In order to make two devices communicate,
users bring them close together or even make them touch. The
devices” NFC interfaces will automatically connect and con-
figure themselves to form a peer-to-peer network. NFC can
also bootstrap other protocols like Bluetooth™ or Wireless
Ethernet (W1F1) by exchanging the configuration and session
data. NFC 1s compatible with contactless smart card plat-
forms. This enables NFC devices to read mnformation from
these cards, making contactless smart cards the 1deal solution
for bringing imnformation and vouchers into the NFC world.
NFC devices can also operate like a contactless card making
them compatible with the huge installed infrastructure of
ISO14443 A-compliant systems. This functionality 1s called
card emulation. Secure NFC combines NFC applications
with smart card security. Devices with secure NFC act like a
contactless smart card with cryptographic capabilities. This
means that confidential data, and data that represents values,
1s stored 1n a secure memory area and always stays on the
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card. Authentication 1s performed by the NFC device itself
and transmitted data can be encrypted by the NFC device

using a private encryption key stored 1n the device’s secure
memory.

The Near Field Communication (NFC) Forum 1s a non-
profit industry association founded by Nokia Corporation,
Royal Philips Electronics and Sony Corporation to advance
the use of NFC short-range wireless interaction in consumer
electronics, mobile devices and PCs. The NFC Forum will
promote 1implementation and standardization of NFC tech-
nology to ensure interoperability between devices and ser-
VICES.

A near field communication tag having an additional inter-
face for wire-based communication (also referred to as wired
interface) may be known for accessories or devices to speed
up or to make more secure the connection handover use case
based on for example Bluetooth or WiFi technologies. In this
use case, the NFC tag may be connected to a host using a
wired interface and may further be commumicating with a
reader device using NFC. It may be desired to transier data,
such as configuration data, for configuring a Bluetooth com-
munication, from the reader device to the NFC tag and from
there to the host, wherein the transfer from the NFC tag to the
host may be wire-based using the wired interface. Thereby,
the host may be installed 1n an appliance, such as a printer or
a desktop computer, which may require receiving configura-
tion information for configuring the Bluetooth connection to
the reader device. In other use cases, the configuration data
may for example be utilized to configure the printer or any
other device for proper operation.

There may be a need for a NFC tag, a host device (second
device), a communication system and a method performed by
the communication system in which an interplay between the
NFC tag, the second device and also a first device 1s
improved, 1n particular regarding required time and complex-

1ty.

OBJECT AND SUMMARY OF THE INVENTION

According to an embodiment of the present invention, 1t 1s
provided a near field communication tag, comprising a first
tag interface for wireless near field communication with a first
device (e.g. a reader); a second tag interface for wired com-
munication with a second device (e.g. a host); a field detection
section for detecting a near field for the wireless near field
communication; a pin connectable to the second device,
wherein an output signal 1s determined based on aresult of the
detecting of a near field and the output signal 1s provided to
the pin; and an electronic storage storing pin configuration
information specilying the output signal.

The near field communication tag (NFC tag or simply
referred to as tag) may 1tself be a passive tag, 1.e. having no
own energy supply. The NFC tag may be powered by a near
field recerved from the first device (also referred to as reader
device or simply reader or RF reader). Alternatively or addi-
tionally, the NFC tag may receive electric energy from the
second device (also referred to as host or host device). In
particular, the NFC tag may have a fixed connection to the
second device, wherein this fixed connection may be repre-
sented by a communication wire for enabling the wired com-
munication, such as I12C. In particular, the near field commu-
nication tag may be, together with the second device, installed
in an appliance, such as a printer, a desktop computer, etc.

The near field communication may be compliant with ISO/
IEC 14443 A. The first tag interface may have a receiving
section for recerving a near field, a decoding section for
decoding the received near field to recognizable data, and a
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transmission section for transmitting a near field or at least
modifying a near field which 1s produced by a reader device,
such as the first device. The second tag interface may for
example be compliant with 12C. The field detection section
may detect a near field by induction of a voltage in a coil. The
pin may be embodied as a terminal which may be accessible
from outside the near field communication tag which may
clectrically be connectable to the second device. The output
signal supplied or provided to the pin may be coded 1n any
teasible manner. The output signal may be determined based
on the presence or absence of a near field or based on a
transition between an absence and a presence or a presence
and an absence of a near field. Further, the output signal may
be dependent on a state of the near field communication tag,
such as a state related to a near field communication with the
first device. The electronic storage may at least be partially
accessible (readable and/or writable) via the first tag interface
and/or the second tag interface. Other portions of the elec-
tronic storage may not be accessible via either the first tag
interface or the second tag interface. Even other portions may
only be accessible for read via the first tag iterface or the
second tag 1nterface.

The pin configuration information may allow to “program”
the pinin the sense that it may be programmed or configurable
what value the output signal takes or what the output signal 1s
intended to indicate to the second device depending on the
presence/absence of the near field or the transition of the near
field from presence to absence or absence to presence (and
potentially also further depending on other properties, such as
a state of the near field communication tag).

The pin which may be connected to the second device may
thus be used to supply the output signal to the second device
such that the second device may be notified or may acquire
the output signal and may then perform one or more actions
depending on the received output signal. For example, the
second device may, via the output signal, be informed that the
NFC tag mitiated a near field communication with a first
device or that the near field communication tag has already
received some first device data from the first device. Via the
second tag interface, the near field communication tag may
then transier the first device data to the second device or the
second device may request the first device data via a wired
communication path involving the second tag interface. The
second device may further on receive the first device data and
perform then one or more actions depending on the first
device data. Thereby, the output signal previously recerved
via the pin of the near field communication tag may for
example inform the second device that a near field commu-
nication between the near field communication tag and the
first device 1s ongoing. Alter a particular delay or after a
particular time interval has exceeded, the second device may
then request or read first device data expected to have been
received at the near field communication tag. According to an
embodiment of the present invention, the second device may
repeat requesting the first device data, 11 at the first request for
the first device data, the first device data are not yet recerved
at the near field communication tag. In particular, the second
device may continue to request or try to read the first device
data from the near field communication tag until reading the
first device data was successiul. Alternatively or additionally,
the near field communication tag may also inform the second
device that reading or obtaining the first device data from the
first device at the NFC tag has been completed.

The second device may later on use the first device data
(originally coming from the first device) which are read from
the near field communication tag, to configure or adapt an
appliance, 1n particular regarding another communication
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session, such as imnvolving Bluetooth or WiF1 which may then
be established with the first device, however using a commu-
nication technology which may be different from a near field
communication technology. Thereby, a handover from a near
field communication between the near field communication
tag and the first device to another communication between the
first device and an appliance in which the near field commu-
nication tag together with the second device are installed,
may be enabled or even improved.

The pin of the near field communication tag may also be
referred to as a field detection pin or FD pin. In particular, the
near field communication tag may comprise a module for
providing a functionality to provide or trigger the output
signal at the FD pin. The module of the tag may for example
derive the output signal depending on a state of the tag and the
detection of a near field. Further, the output signal on the FD
pin may then be used by the second device, for example as an
interrupt source. The interrupt source may be recerved at the
second device (host), 1.e. to wake up an embedded microcon-
troller or trigger further actions in the second device. Typical
applications may be Bluetooth and WiF1 pairing with for
example the first device or another device. Thereby, the
behaviour of the FD pin (or the output signal) 1s configurable
by the user (e.g. via the first tag interface or the second tag
interface, 1 particular via a RF interface or a 12C 1nterface)
and a corresponding configuration may be stored in one or
more FD pin configuration registers, as will be described
below.

In the context of the present invention, a host or a host
device may also be referred to as a second device being
characterized at least by having a wire-based communication
interface, 1.e. a communication interface for wire-based com-
munication. The wire-based communication may for
example be compliant with 12C (inter-integrated circuit)
which may relate to a multi-master serial single-added com-
puter bus mvented by Philips used for attaching low-speed
peripherals to a motherboard, embedded system, cell phone
or other electronic device. See for example www.wiki-
pedia.org/wiki/12c.

The first device may also refer to as a reader device or
simply reader, which may 1n particular be adapted as a typical

or even conventional radio frequency reader device also
referred to as RF reader.

The near field communication tag may also be referred to
as NFC tag or simply as tag. The near field communication
tag, according to an embodiment of the present invention,
may comply with specifications as set forth by the NFC forum
which defines a type 1, type 2, type 3 or type 4 tag. Further-
more, the nearficld commumication performed by the near
field communication tag and the first device may comply with
the NFC data exchange format technical specification, in
particular version 1.0 as o1 2006-07-24. Further details of the
data exchange format specification and the specifications of
the type 1 tag, the type 2 tag, the type 3 tag and the type 4 tag
may be taken from the website http://www.nic-forum.org/
home/.

NFC Data Exchange Format (NDEF) Technical Specifica-
tion specifies a common data format for NFC Forum-compli-
ant devices and NFC Forum-compliant tags. NFC Forum
Data Exchange Format 1s a lightweight binary message for-
mat designed to encapsulate one or more application-defined
payloads into a single message construct. An NDEF message
contains one or more NDEF records, each carrying a payload
of arbitrary type and up to 232-1 octets 1n s1ze. Records can be
chained together to support larger payloads. An NDEF record
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carries three parameters for describing 1ts payload: the pay-
load length, the payload type, and an optional payload 1den-
tifier.

The NFC Forum has mandated four tag types to be oper-
able with NFC devices. This 1s the backbone of interoperabil-
ity between different NFC tag providers and NFC device
manufacturers to ensure a consistent user experience. The
operation specifications for the NFC Forum Type 1/2/3/4
Tags provide the technical information needed to implement
the reader/writer and associated control functionality of the
NFC device to interact with the tags. Type 1/2/3/4 Tags are all
based on existing contactless products and are commercially
available.

NFC Forum Type 1 Tag Operation Specification 1s based
on ISO/IEC 14443 A. Tags are read and re-write capable;

users can configure the tag to become read-only. Memory
availability 1s 96 bytes and expandable to 2 kbyte.

NFC Forum Type 2 Tag Operation Specification 1s based
on ISO/IEC 14443 A. Tags are read and re-write capable;
users can configure the tag to become read-only. Memory

availability 1s 48 bytes and expandable to 2 kbyte.

NFC Forum Type 3 Tag Operation Specification 1s based
on the Japanese Industrial Standard (JIS) X 6319-4, also
known as FeliCa. Tags are pre-configured at manufacture to
be either read and re-writable, or read-only. Memory avail-
ability 1s variable, theoretical memory limit 1s 1 MByte per
service.

NFC Forum Type 4 Tag Operation Specification 2.0 (No-
vember 2010) 1s fully compatible with the ISO/IEC 14443
standard series. Tags are pre-configured at manufacture to be
cither read and re-writable, or read-only. The memory avail-
ability 1s variable, up to 32 KBytes per service; the commu-
nication interface 1s either Type A or Type B compliant.

NFC Forum Connection Handover Technical Specification
defines the structure and sequence of interactions that enable
two NFC-enabled devices to establish a connection using,
other wireless communication technologies. Connection
Handover combines the simple, one-touch set-up of NFC
with high-speed communication technologies, such as WikF1
or Bluetooth. The specification enables developers to choose
the carrier for the information to be exchanged. If matching
wireless capabilities are revealed during the negotiation pro-
cess between two NFC-enabled devices, the connection can
switch to the selected carrier. With this specification, other
communication standards bodies can define information
required for the connection setup to be carried in NFC Data
Exchange Format (NDEF) messages. The specification also
covers static handover, in which the connection handover
information 1s stored on a simple NFC Forum Tag that can be
read by NFC-enabled devices. Static mode 1s used 1n appli-
cations 1n which the negotiation mechanism or on-demand
carrier activation 1s not required.

In particular the NFC tag according to embodiments of the
present invention complies with at least one of:

NFC Forum “NFC Data Exchange Format (NDEF)” Tech-

nical Specification.
NFC Forum Technical Specification “Iype 1 Tag Opera-
tional” v.1.1

NFC Forum Technical Specification “Type 2 Tag Opera-
tional” v.1.1

NFC Forum Technical Specification “Type 3 Tag Opera-
tional” v.1.1

NFC Forum Technical Specification “Type 4 Tag Opera-
tional” v.2.0

NFC Forum Technical Specification “Connection Han-

dover” v1.2
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NFC Forum, Bluetooth SIG Application Document “Blue-

tooth Secure Simple Pairing Using NFC”

According to other embodiments of the present invention
the NFC tag additionally or alternatively complies with other
versions of the above specifications or other specifications.

According to an embodiment of the present ivention,
when the detecting a near field indicates a transition from
absence to presence of a near field, the output signal indicates
one of the following: the tag 1s powered by the detected near
field; the tag 1s powered by the detected near field and data via
the near field are recerved; the tag is set to a selected state.

By this provision, the second device or any other device
connected to the pin of the NFC tag may learn 1n which
situation the NFC tag 1s currently in and will in particular
learn about a characteristic of the near field communication
tag regarding a near field which may be generated by the first
device. Thereby, the second device may react accordingly, 1.e.
may wait a particular time interval after having learned that
data are recerved via the near field at the NFC tag. The second
device may for example wait until particular data have been
received from the first device at the near field communication
tag and the second device may then read or acquire the data (in
particular first device data) later on.

Thereby, the second device may be enabled to perform
turther actions based on the first device data.

According to an embodiment of the present invention,
when the detecting a near field indicates a transition from
presence to absence of a near field, the output signal indicates
one of the following: a previously detected near field disap-
peared; a previously detected near field disappeared or the tag
1s set to a halt state.

Again, the second device may learn about the state of the
near field communication tag and may react accordingly.
E.g., when the detected near field (close to the near field
communication tag) disappeared, the second device 1s noti-
fied, that no further first device data are expected to be
received at the near field communication tag. Further, 11 the
near field communication tag 1s set to a halt state, the second
device 1s thereby also notified that it 1s not expected that
further first device data will be recerved at the near field
communication tag.

According to an embodiment of the present invention, the
configuration information 1s stored in the electronic storage
using: a first pin configuration register associated with tran-
sitions from presence to absence of a near field; and a second
pin conflguration register associated with transitions from
absence to presence of a near field.

The first pin configuration register may define the output
signal when a transition from presence to absence of a near
field 1s detected. The second pin configuration register may
define the output signal, when a transition from absence to
presence of a near field 1s detected. Thereby, a great tlexibility
1s provided to define the configuration mnformation and cap-
ture or support all or at least a number of important situations
Or USE Cases.

According to an embodiment of the present invention, the
first pin configuration register and/or the second pin configu-
ration register 1s/are writable via the first tag interface and/or
the second tag interface. Thereby, the configuration informa-
tion may be changeable by a user either via the first tag
interface or the second tag interface. Thereby, a large flex-
ibility 1s provided for customizing the configuration informa-
tion. In other embodiments, some of the configuration regis-
ters may not be accessible or may at least not be writable via
the first tag interface or the second tag interface, in order to
protect for a change of potentially important configuration
settings.
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According to an embodiment of the present invention, the
clectronic storage further has a first register, in particular 1-bit
register, for storing a first value indicating presence of the
near field for the wireless near field communication as
detected by the field detection section.

The first register may also be referred as RF_field_pres-
ence_indicator register thereby representing a register which
indicates a presence (and absence) of a radio frequency field.
If setto 1, 1t indicates that the field detection 1s on, vice versa
if set to 0, 1t indicates that the field detection 1s off. This
register may be read from the wired 12C interface, but not
written.

According to an embodiment of the present imnvention, the
first register 1s readable (e.g. by the second device) via the
second tag interface but not writable.

Thereby, 1t may be prohibited, that the first register 1s
erroneously changed or set via the second tag interface. In
particular, the first register may be entirely controlled regard-
ing the first value, by the near field communication tag.

According to an embodiment of the present invention, the
clectronic storage further has a second register, 1n particular
1-bit register, for storing a second value indicating enable-
ment/disablement of the first tag interface.

The second register may also be referred to as
RF_1f_on_off register. If 1t set to 1, the RF interface is
enabled, when 1t 1s set to 0, then the RF-1nterface (1.e. the first
tag interface) 1s disabled, 1.e. mute. The RF_if_on_ofl register
may be read from the second device or host. In particular, the
second register may be set, 1f the card (RF tag) 1s selected. The
tag may be selected 1n a case where a plurality of tags are
within a proximity of a near field generated by a reader device
but only one of the tags 1s chosen by the reader, thereby
selecting this particular tag. The second register 1s reset (set to
0), when no near field i1s detected or when the tag 1s 1n a halt
state (e.g. a not selected state). The second register may
neither be written to via the first tag interface nor by the
second tag 1nterface.

According to an embodiment of the present invention, the
second register 1s readable (by the second device) via the
second tag interface but not writable.

Thereby, 1t may be prohibited that the second value may be
changed erroneously to a value not indicating the actual state
ol the enablement/disablement of the first tag interface.

According to an embodiment of the present imnvention, the
tag 1s configured, to set the second value indicating enable-
ment of the first tag interface, 1f the first value indicates
presence of the near field and 11 the tag 1s 1n a selected state
and wherein the tag i1s configured, to set the second value
indicating disablement of the first tag interface, 11 the tag 1s
not 1n a selected state (e.g. 1n a halt state).

Thereby, the near field communication tag may comprise a
mechanism (or module) to automatically set the second value
depending on a state of the tag and depending on the presence
or absence of the near field. Thereby, the tag may be simpli-
fied and the second value may be derived 1n a simple manner.

According to an embodiment of the present imnvention, the
second tag interface for wired communication complies with
[2C. Further information regarding I12C may for example be
taken from the Philips 12C reference manual as of the priority
date of the present application.

According to an embodiment of the present invention, 1t 1s
provided a second device, comprising a second device inter-
face for wired communication with a near field communica-
tion tag; an interrupt mput pin connectable to a pin of the near
field communication tag, to receive an output signal gener-
ated by the near field communication tag upon a result of
detecting a near field at the near field communication tag,
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wherein the second device 1s configured to trigger, depending
on the receirved output signal, an action.

The second device may 1n particular be adapted to perform
a wired communication with a near field communication tag
as described 1n one of the preceding embodiments.

The second device may thus be adapted to receive or read
the output signal generated by the near field commumnication
tag via the mterrupt input pin. The circuitry downstream the
interrupt mput pin may be sensitive to detecting an edge of a
signal applied to the interrupt input pin such that a transition
from a logical load to a logical high value or vice versa may
be detected, triggering an action by the second device.

According to an embodiment of the present invention, 1t 1s
provided a communication system, comprising a near field
communication tag according to one of the embodiments
described above; and a second device, in particular according
to an embodiment as described above, connected to the near
field communication tag via the second tag interface of the tag
for wired communication.

In particular, the near field communication tag together
with the second device may be installed 1n an appliance and
the near field communication tag and the second device may
have a fixed connection using the second tag interface for the
wired communication.

It should be noted that features which are individually or 1n
any combination described, provided for or applied for a near
field communication tag, or a communication system may
also be applied for a method for communication according to
an embodiment of the present invention and vice versa.

The communication system may further comprise a first
device capable of generating a near field and having a first
device interface for wireless near field communication with
the near field communication tag.

According to an embodiment of the present invention, 1t 1s
provided a method performed by the communication system
according to an embodiment described above, comprising
generating a near field by the first device; arranging the first
device and the near field communication tag such that the near
field communication tag detects the near field; generating, by
the near field communication tag, an output signal at the pin
of the near field communication tag, the output signal 1ndi-
cating that the tag 1s powered by the detected near field and
first device data via the near field are recerved at the near field
communication tag; receiving the output signal at the second
device; recetving, at the tag via the first tag interface, the first
device data from the first device by near field communication;
reading, by the second device, the received first device data
from the tag.

BRIEF DESCRIPTION OF THE DRAWINGS

The mnvention will be described 1n more detail hereinatfter
with reference to examples of embodiment but to which the
invention 1s not limited.

The FIGURE schematically illustrates a communication
system according to an embodiment of the present invention
including a near field communication tag according to an
embodiment of the present invention, a second device accord-
ing to an embodiment of the present invention and a {first
device.

DESCRIPTION OF EMBODIMENTS

The communication system 100 illustrated in the FIGURE
according to an embodiment of the present invention includes
a near field communication tag 101 according to an embodi-
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ment of the present invention, a second device 103 according,
to an embodiment of the present invention and a first device

103.

The near field communication tag 101 comprises a first tag,
interface 107 for a wireless near field communication, via a

near field 109, with a first device 105, for which the first

device 105 has a first device interface 111 for wireless near
field communication with the near field communication tag
101 via 1ts first tag interface 107. The near field communica-
tion tag 101 further comprises a second tag interface 113 for
a wired communication with the second device 103, wherein
for this wired communication a communication cable 1135
connects the second tag interface 113 of the near field com-
munication tag 101 with a second device interface 117 of the
second device 103. The near field communication tag 101
turther comprises a field detection section 119 for detecting a
near field 109 for the wireless near field communication
between the near field communication tag 101 and the first
device 105 which may for example a RF reader device. Fur-
ther, the near field communication tag 101 comprises a pin
121 (e.g. embodied as a terminal which may be accessible
from outside the NFC tag 101) which 1s connectable and 1n
the 1llustrated example connected to the iterrupt mput pin
123 of the second device 103. Thereby, the NFC tag 101 1s
adapted to determine an output signal 127 which 1s provided
at the pin 121 based on a result of the detecting a near field.
Further, the NFC tag comprises an electronic storage 125 for
storing pin configuration information speciifying the output
signal 127 which 1s provided to the pin 121. In particular, the
pin conflguration information 1s stored 1n a {irst pin configu-
ration register 129 and 1n a second pin configuration register
131.

Field detection (FD) may work as follows:

The FD functionality shall trigger an output signal on the
FD pin that can be used as interrupt source to the Host e.g. to
wake up an embedded microcontroller or trigger further
actions. Typical applications are Bluetooth and Wi-F1pairing.

The behaviour of the FD pin shall be user configurable (via
the RF or I°C interface) and shall be stored in FD configura-
tion registers.

According to the FD registers the FD pin shall behave as
follows:

FD FD
transition transition
OFF—0ON ON—OFF
0 If the NFC Forum Tag is 0 If the external RF
powered by an external RF field 1s
field switched off
1 If the NFC Forum Tag is 1 If the external RF
powered by an external RF field 1s
field and a valid start of switched off
frame sequence has been or the NFC
detected Forum tag
is set to
HALT state
2 If the NFC Forum Tag is

set to the SELECTED
state

The status of the FD pin shall be stored in the RF_
FIELD_PRESENCE_INDICATOR register.

RF_FIELD_ PRESENCE_INDICATOR register depends
onthe FD pin settings. It setto 1 itindicates that the FD 1s ON,
vice versa i set to 0 1t indicates that the FD 1s OFF. This
register can be read from the wired 12C interface, but not
written.
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RFE_IF_ON_OFF register: 1f set to 1 the RF Interface 1s
enabled, when reset to 0 the RF Interface 1s disabled 1.e. mute.
This register can be read. More 1n detail, the register 1s set 1f
card 1s selected and reset when no field or card into HALT. No
direct write via the interfaces 1s possible.

Thereby, the first pin configuration register 129 may be a
2-bit register and the second pin configuration register 131
may for example be a 1-bit register. The pin configuration
registers 129, 131 may be writable via the first tag interface
107 and/or the second tag interface 113, thus may be writable
either by the second device 103 or the first device 105, via a
wire-based and a wireless communication methodology,
respectively.

Further, the electronic storage 125 of the NFC tag 101
comprises a first register 133 for storing a first value indicat-
ing presence of the near field 109 as detected by the field
detection section 119. This first register 133 1s readable via
the second tag interface 113 but 1s not writable. Thus, the
contents of the first register 133 may be read from the second
device 103 but may not be written. Further, the electronic
storage 125 comprises a second register 135 for storing a
second value indicating enablement/disablement of the first
tag intertace 107. Thereby, the second register 1s readable via
the second tag interface 113 but 1s not writable. Thus, the
second device 103 may read the content or the second value
from the second register 135 but may not write to 1t.

Further, the NFC tag 101 has the functionality, to set the
second value such as to indicate an enablement of the first tag
interface 107, it the first value 1n the first register 133 1ndi-
cates the presence of the near field 109 and 1f the tag 1s 1n a
selected state which may for example be indicated 1n a state
register 137. The state register may for example indicate a
selected state or a halt state, wherein these states are indicated
depending on whether the first device 105 has selected the
NFC tag 101 or not. The selection or putting the NFC tag 101
in a select state or 1n a halt state 1s known to the skilled person.

According to an embodiment of the present invention, the
communication using the wired communication via the com-
munication cable 115 complies with 12C.

The invention may, according to an embodiment of the
present invention, comprise the following features:

1) a programmable field detection (FD) pin, 1.e. the termi-
nal 121

2) a register (1.e. the first register 133) to inform about the
presence of the external RF field 109 and

3) a register, 1.¢. the second register 135, to inform about
the enablement/disablement of the RF interface, 1.e. the first
tag interface 107.

According to an embodiment of the present invention, the
NFC tag 101 may have a fixed connection via the communi-
cation cable 115 to the second device 103 and the NFC tag
101 together with the second device 103 may be installed 1n
an appliance such as a printer or another device which may be
capable for establishing a Bluetooth or WiF1 connection ses-
sion with another device, such as with the first device 105 for
which the first device may comprise an appropriate intertace
139 which may for example be adapted to communicate via
Bluetooth or WiF1. In the illustrated example, the NFC tag
101 and the second device 103 are installed in the appliance
141 (1.e. a printer or a computer, such as a desktop computer,
or amobile computer) which has an interface 143 correspond-
ing to the interface 139 of the first device 105 such that a
communication channel 145, such as a Bluetooth channel or
WiF1 channel, may be established between the first device
105 and the appliance 141.

The communication system 100 illustrated in the FIGURE
may perform a method according to an embodiment of the
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present invention mvolving the first device 105, the NFC tag
101 and the second device 103. In a first step, the first device
105 may generate a near field 109 while i proximity to the
NFC tag 101. Alternatively, the first device and the NFC tag
101 may be arranged close to each other such that the near
field communication tag 101 detects the near field 109 via 1ts
first tag interface 107 and 1ts field detection section 119.
Further, upon detection of the near field 109, the NFC tag 101
generates an output signal 127 at the pin 121, wherein the
output signal 127 indicates that the NFC tag 101 1s powered
by the detected near field 109 and that first device data (or at
least a portion thereof, e.g. a start portion) 147 are received at
the near field communication tag 101 where they may be
stored within the electronic storage 125, 1n particular 1n a
region or storage area which may be readable by the second
device 103 via the communication cable 115, 1.e. via the
wire-based communication channel. The output signal 127
generated at the pin 121 by the NFC tag 101 1s recerved at the
second device 103 wvia the interrupt mput terminal 123.
Thereby, the second device 103 1s notified that a RF commu-
nication 1s ongoing between the NFC tag 101 and the first
device 105, which may be a reader device.

In particular, the first device data 147 may comprise some
configuration data which may be required by the appliance
141, in particular the interface 143, 1n order to establish the
communication channel 1435 which 1s intended to be created.
The first device data 147 are recetved via the first tag interface
107 at the NFC tag 101 and stored within the electronic
storage 125. After e.g. having waited a particular time interval
alter having received the output signal 127 (indicating that an
RF communication 1s going on between the first device 1035
and the NFC tag 101), the second device 103 reads, via the
second device interface 117, the wire-based communication
cable 115 and the second tag interface 113 the first device data
147 (or data derived therefrom, 1.e. reformatted etc) which
have been stored at the electronic storage 125 of the NFC tag.
Further, the interface 143 of the appliance 141 (in which the
second device 103 and the NFC tag 101 are installed) recerves
the first device data 147 (or data derived therefrom, 1.¢. 1n a
different format, or stripped of particular portions) and uses
these data for configuring itself for establishing the commu-
nication channel 145 to the first device 105, via the appropri-
ate interface 139 of the first device 105.

A use case involving embodiments of the present invention
could comprise the configuration of a printer 1n the factory
just before packaging where the printer at the end of the
assembly line 1s passing an NFC-reader by which the printer
configuration data is transferred via the near field to the non-
volatile memory of the tag according to an embodiment of the
present mvention (the printer may not be powered at that
time). When the customer unpacks the printer at home and
switches 1t on for the first time, the memory of the tag 1s read
by the host (within the printer), the printer 1s configured
according to contents 1n the non-volatile memory of the tag
and the customer can use the printer in the configuration he
paid for (e.g. at a low price the printer 1s not enabled for
duplex (both page-sides) printing.

Another use case may be a mechanism to transfer elec-
tronic data, such as photos from a mobile phone to a comput-
ing device, such as a desktop computer, a laptop computer, a
tablet computer or the like. In this scenario, a first device, 1.¢.
a RF reader may also be installed at the mobile phone, while
the NFC tag together with the second device (host) may be
installed 1n the computing device. Similarly, the mobile
phone may be placed 1n proximity to the computing device
upon which an RF communication channel 1s established
which may transier some Bluetooth or WiF1 configuration
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data from the mobile phone to the tag via the wireless com-
munication. Further, via the wire-based communication, the
second device (host) also installed in the computing device
may read the Bluetooth/WiFi-configuration data from the
NFC tag and may use these to configure a Bluetooth/ Wik1
communication mterface within the computing device. Once
the Bluetooth/W1F1 communication iterface in the comput-
ing device 1s configured, a Bluetooth commumnication session
between the mobile phone and the computing device may be
established and the electronic data, such as the camera
images, may be transierred from the mobile phone to the
computing device via Bluetooth/ WiF1.

Thus, embodiments of the present invention enable a fast
setup of a communication using high-speed communication
technology originally using near field communication tech-
nology.

The invention claimed 1s:

1. Near field communication tag, comprising;:

a {irst tag interface for wireless near field communication

with a first device;

a second tag interface for wired communication with a

second device;

a field detection section for detecting a near field for the

wireless near field communication:

a pin connectable to the second device, wherein an output

signal 1s determined based on a result of the detecting of
a near field and the output signal 1s provided to the pin;
and

an electronic storage storing pin configuration information

speciiying the output signal.

2. Tag according to claim 1, wherein, when the detecting a
near field indicates a transition from absence to presence of a
near field, the output signal indicates one of the following:

the tag 1s powered by the detected near field;

the tag 1s powered by the detected near field and first device

data via the near field are received;

the tag 1s set to a selected state.

3. Tag according to claim 1, wherein, when the detecting a
near field indicates a transition from presence to absence of a
near field, the output signal indicates one of the following:

a previously detected near field disappeared;

a previously detected near field disappeared or the tag 1s set

to a halt state.

4. Tag according to claim 1, wherein the configuration
information is stored in the electronic storage using:

a {irst pin configuration register associated with transitions

from presence to absence of a near field; and

a second pin configuration register associated with transi-

tions from absence to presence of a near field.

5. Tag according to claim 4, wherein the first pin configu-
ration register and/or the second pin configuration register are
writable via the first tag interface and/or the second tag inter-
face.

6. Tag according to claim 1, wherein the electronic storage
further has a first register, in particular 1-bit register, for
storing a first value indicating presence of the near field for
the wireless near field communication as detected by the field
detection section.

7. Tag according to claim 6, wherein the first register 1s
readable, 1n particular by the second device, via the second
tag interface but not writable.

8. Tag according to claim 1, wherein the electronic storage
turther has a second register, in particular 1-bit register, for
storing a second value indicating enablement/disablement of
the first tag interface.

9. Tag according to claim 8, wherein the second register 1s
readable, 1n particular by the second device, via the second
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tag interface but 1s not writable via the second tag interface
and 1s not writable via the first interface.
10. Tag according to claim 8,
wherein the tag 1s configured, to set the second value 1ndi-
cating enablement of the first tag interface, 1 the first
value indicates presence of the near field and 11 the tag 1s
in a selected state and
wherein the tag 1s configured, to set the second value 1ndi-

cating disablement of the first tag interface, if the tag is
not 1n the near field or 1s 1n the halt state.

11. Tag according to claim 1, wherein the second tag inter-
face for wired communication complies with 12C.

12. Second device, comprising: a second device interface
for wired communication with a near field communication
tag according to claim 1; an interrupt input pin connectable to
a pin of the near field communication tag, to receive an output
signal generated by the near field communication tag upon a
result of detecting a near field at the near field communication
tag, wherein the second device 1s configured to trigger,
depending on the received output signal, an action.

13. Communication system, comprising:

a near field communication tag according to claim 1,

wherein the second device comprises a second device

interface for wired communication with the near field
communication tag, wherein the second device 1s con-

5

10

15

20

14

nected to the near field communication tag via the sec-
ond tag interface of the tag for wired communication.

14. Communication system according to claim 13,

wherein the first device 1s for generating a near field,
wherein the first device comprises a first device interface
for wireless near field communication with the near field
communication tag.

15. Method performed by the communication system

according to claim 14, comprising:

generating a near field by the first device;

arranging the first device and the near field communication
tag such that the near field communication tag detects
the near field;

generating, by the near field communication tag, an output
signal at the pin of the near field communication tag, the
output signal indicating that the tag 1s powered by the
detected near field and that first device data via the near
field are recerved at the near field communication tag;

recerving the output signal at the second device;

receving, at the tag via the first tag interface, the first
device data from the first device by near field commu-
nication;

reading, by the second device, the recerved first device data
from the tag.
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